Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-110979 
(43)Date of publication of application : 20.04.2001 



f~ 

(51)IntCI. 


H01L 25/065 
H01L 25/07 
H01L 25/18 




i . . . •• • 

(21 Application number : 11-286278 


(71)Applicant 


MATSUSHITA ELECTRONICS INDUSTRY 
CORP 


(22)Date of filing : 07.10.1999 


(72)Inventor : 


YAMAMOTO TETSUHIRO 



(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To easily provide a back-biased MCM 
to reduce the process cost 

SOLUTION: The semiconductor device comprises a single or a 
plurality of semiconductor elements 14. a plurality of semiconductor 
carriers 11 and 15, a conductive adhesive connecting 
semiconductor element electrodes on the upper surface of the 
carrier 15 to projecting electrodes of the element 14, solder balls 18 
electrically connecting front-side externa! electrodes 16 on the 
upper surface of the carrier 15 to back-side external electrodes 13 
on the bottom of the carrier 11. and conductive spring members 23 
electrically connecting the back side of the element 14 connected 
to the carrier 15 to ground terminals of the electrodes 13. By 
biasing the members 23. back-biased MCM can be provided without 
a high-cost equipment step and a complicated wet step. 
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CLAIMS 



[Claim(s)] 

[Claim 1] 1 or two or more semiconductor devices which have two or more projection electrodes. Two or more 
semi-conductor carriers which become a base from an insulating base with the rear-face external electrode which 
has an electrode for semiconductor devices corresponding to the projection electrode of said semiconductor device, 
and the surface external electrode formed in the location where said semiconductor device does not exist on the 
top face, and was arranged in the shape of a grid, The electroconductive glue which connected the electrode for 
semiconductor devices on said top face of a semi-conductor carrier, and the projection electrode of said 
semiconductor device. The thermosetting resin which is carrying out the restoration coat of said semiconductor 
device, gap of said semi-conductor carrier, and periphery of said semiconductor device, The charge of connection 
lumber which connected electrically the surface external electrode on said one top face of a semi-conductor 
carrier, and the rear-face external electrode at said base of a semi-conductor carrier of another side. The 
semiconductor device equipped with the conductive ingredient which connected electrically the grand terminal of 
the rear-face external electrodes at the tooth back of said semiconductor device linked to said one semi-conductor 
carrier, and said base of a semi-conductor carrier of another side. 

[Claim 2] The semiconductor device according to claim 1 whose charge of connection lumber is a solder ball. 
[Claim 3] The semiconductor device according to claim 1 with which a conductive ingredient has spring nature or 
elasticity. 

[Claim 4] The semiconductor device according to claim 1, 2, or 3 with which it was placed between the whole gaps 
of one semi-conductor carrier and the semi-conductor carrier of another side by the resin ingredient only as for 
near the charge of connection lumber which connects the surface external electrode on one top face of a semi- 
conductor carrier, and the rear-face external electrode at the base of a semi-conductor carrier of another side. 
[Claim 5] The process which forms a projection electrode on the component electrode of a semiconductor device, 
and the process which supplies electroconductive glue to said projection electrode, The process which connects the 
projection electrode with which said electroconductive glue on said semiconductor device was supplied, and said 
electrode for semiconductor devices formed in the semi-conductor carrier top face which consists of an insulating 
base, and hardens said electroconductive glue. The process which pours in and carries out heat curing of the 
thermosetting resin to the clearance and periphery which were formed between said semiconductor devices and 
said semi-conductor carriers. The process which carries a conductive ingredient in said semiconductor device tooth 
back, and the surface external electrode on said top face of a semi-conductor carrier and the rear-face external 
electrode at another base of a semi-conductor carrier are electrically connected at the charge of connection 
lumber. The manufacture approach of a semiconductor device including the process which connects said conductive 
ingredient to the grand terminal of the rear-face external electrodes at another base of a semi-conductor carrier 
electrically. 

[Claim 6] A connection ingredient is the manufacture approach of the semiconductor device according to claim 5 
which consists of solder printed to the surface external electrode on the top face of a semi-conductor carrier, and 
a solder ball carried in the rear-face external electrode at another base of a semi-conductor carrier. 
[Claim 7] A conductive ingredient is the manufacture approach of a semiconductor device according to claim 5 of 
having spring nature or elasticity. 

[Claim 8] The manufacture approach of a semiconductor device according to claim 5 of pouring thermosetting resin 
into the gap of a semi-conductor carrier other than said semi-conductor carrier, and having the process to stiffen 
after connecting a semi-conductor carrier other than a semi-conductor carrier. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention protects the integrated-circuit section of a semiconductor device, and 
secures the electrical installation of an external device and a semiconductor device to stability, enables further 
highest-density mounting, and relates to the semiconductor device used for industrial-use electronics equipments, 
such as information communication equipment, electronic equipment for clerical work, home electronic equipment, a 
measuring device, and an assembling robot, medical-application electronic equipment, an electronic toy, etc., and its 
manufacture approach about the multi chip module (henceforth MCM) which especially carries two or more 
semiconductor devices. 
[0002] 

[Description of the Prior Art] The conventional semiconductor device is explained below. The structure of MCM 
which needs the conventional back bias first is explained. Drawing 12 and drawing 13 are the top views and sectional 
views having shown the structure of MCM which needs the conventional back bias. The MCM consists of three 
chips and forms the metal coat for back bias in the tooth back of one chip in it. Three component electrodes 45, 46, 
and 47 of semiconductor devices 42, 43, and 44 are electrically connected in the solder bump 50 grade to the 
electrode 49 for components of the semi-conductor carrier 48, and impregnation hardening of the closure resin 51 is 
carried out in the gap of each semiconductor device and the semi-conductor carrier 48 (flip chip mounting). 
Moreover, the GND electrode (terminal) 52 is shown in the front face of the semi-conductor carrier 48, and the 
metal coat 53 is formed so that the rear face of this GND terminal 52 and a semiconductor device 43 may be 
connected electrically. 

[0003] Next, the manufacture approach of MCM which needs the conventional back bias is explained. Drawing 14 (a) 
- (c) and drawing 15 (d) - (f) is the process sectional view having shown the production process flow of MCM which 
needs the conventional back bias. 

[0004] The solder bump 50 is formed on the component electrode 45 of semiconductor devices 42 and 44. and 46 
( drawing 14 (a)). Alignment of the semi-conductor carrier 48 is carried out to each semiconductor device, and a 
soldered joint is performed by a reflow etc. after loading ( drawing 14 (b)). The gap of each semiconductor device 
and the semi-conductor carrier 48 is made to pour in and harden closure resin 51 ( drawing 14 (c)). The resist mask 
55 is formed in the side front of MCM so that it may have opening which the GND terminal 52 on the tooth back of 
a semiconductor device 43 and semi-conductor carrier 48 side front which needs back bias connects electrically 
( drawing 15 (d)). The metal coat 56 is formed in the side front of MCM by a spatter etc. ( drawing 1 5 (e)). The resist 
mask 55 formed in the next is removed ( drawing 15 (f)). The metal coat 53 will be formed so that the 
semiconductor device 43 and the GND terminal 52 of semi-conductor carrier 48 front face which need back bias 
may be connected electrically above. 

[0005] By taking the above processes. MCM containing the semiconductor device which makes back bias possible 

can be manufactured. 

[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional MCM, in order to take back bias, a metal 
coat is formed in the whole MCM or its part, but since the metal vacuum evaporation© by the formation of a mask 
by a resist etc., a spatter, etc. is needed as a process, if it is an assembler, it is quite special, and a high cost facility 
process and a complicated wet process are needed, and it has become the big cause of a cost rise as the result. 
[0007] Therefore, it is offering the semiconductor device which can take back bias easily, and its manufacture 
approach, the object of this invention solving said technical problem, and taking the gestalt of MCM. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem the semiconductor device of this invention 
according to claim 1 1 or two or more semiconductor devices which have two or more projection electrodes, Two or 
more semi-conductor carriers which become a base from an insulating base with the rear-face external electrode 
which has an electrode for semiconductor devices corresponding to the projection electrode of a semiconductor 
device, and the surface external electrode formed in the location where a semiconductor device does not exist on 
the top face, and was arranged in the shape of a grid, The electroconductive glue which connected the electrode for 
semiconductor devices on the top face of a semi-conductor carrier, and the projection electrode of a 
semiconductor device, The thermosetting resin which is carrying out the restoration coat of a semiconductor 
device, the gap of a semi-conductor carrier, and the periphery of a semiconductor device, The charge of connection 
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lumber which connected electrically the surface external electrode on one top face of a semi-conductor carrier, and 
the rear-face external electrode at the base of a semi-conductor carrier of another side. It had the conductive 
ingredient which connected electrically the grand terminal of the rear-face external electrodes at the tooth back of 
a semiconductor device, and the base of a semi-conductor carrier of another side linked to one semi-conductor 
carrier. 

[0009] Thus, since the electrode for semiconductor devices on one top face of a semi-conductor carrier and the 
projection electrode of a semiconductor device were connected with eiectroconductive glue, the height dimension of 
the semiconductor device from one semi-conductor carrier top face to a semiconductor device tooth back can be 
made small. In connection with this, the height of the charge of connection lumber which connected electrically the 
surface external electrode on one top face of a semi-conductor carrier and the rear-face external electrode at the 
base of a semi-conductor carrier of another side becomes larger enough than the above-mentioned height 
dimension of a semiconductor device. For this reason, the semi-conductor carrier of another side is located in the 
tooth-back side of a semiconductor device. By connecting electrically the grand terminal of the rear-face external 
electrodes at the tooth back of a semiconductor device, and the base of a semi-conductor carrier of another side 
linked to one semi-conductor carrier with a conductive ingredient In MCM which needs back bias, it made it possible 
to take back bias structure by low cost, without needing complicated processing processes, such as masking by a 
resist etc., and formation of the metal coat by vacuum deposition. 

[0010] In claim 1, the charge of connection lumber of a semiconductor device according to claim 2 is a solder ball. 
Thus, since the charge of connection lumber is a solder ball, it becomes advantageous, when securing height to form 
the solder ball made from elevated-temperature solder. 

[0011] In claim 1, as for a semiconductor device according to claim 3, a conductive ingredient has spring nature or 
elasticity. Thus, since a conductive ingredient has spring nature or elasticity, you can make it fully electrically 
stabilized by making it intervene between a semiconductor device tooth back and a semi-conductor carrier side in 
the condition of having sufficient elasticity tearing the oxide film on the rear face of a semiconductor device. 
[0012] Only as for near the charge of connection lumber where a semiconductor device according to claim 4 
connects the surface external electrode on one top face of a semi-conductor carrier, and the rear-face external 
electrode at the base of a semi-conductor carrier of another side in claims 1, 2, or 3, it was placed between the 
whole gaps of one semi-conductor carrier and the semi-conductor carrier of another side by the resin ingredient. 
Thus, since it was placed between the whole gaps of one semi-conductor carrier and the semi-conductor carrier of 
another side by the resin ingredient, near the charge of connection lumber which connects the surface external 
electrode on one top face of a semi-conductor carrier and the rear-face external electrode at the base of a semi- 
conductor carrier of another side will be in the condition that the connection was stabilized, and its dependability 
will improve. 

[0013] The process at which the manufacture approach of a semiconductor device according to claim 5 forms a 
projection electrode on the component electrode of a semiconductor device, The process which supplies 
eiectroconductive glue to a projection electrode, and the projection electrode with which the eiectroconductive glue 
on a semiconductor device was supplied. The process which connects the electrode for semiconductor devices 
formed in the semi-conductor carrier top face which consists of an insulating base, and hardens eiectroconductive 
glue, The process which pours in and carries out heat curing of the thermosetting resin to the clearance and 
periphery which were formed between the semiconductor device and the semi-conductor carrier. The process which 
carries a conductive ingredient in a semiconductor device tooth back, and the surface external electrode on the top 
face of a semi-conductor carrier and the rear-face external electrode at another base of a semi-conductor carrier 
are electrically connected at the charge of connection lumber. The process which connects a conductive ingredient 
to the grand terminal of the rear-face external electrodes at another base of a semi-conductor carrier electrically is 
included. 

[0014] Thus, since the projection electrode with which the eiectroconductive glue on a semiconductor device was 
supplied, and the electrode for semiconductor devices formed in the semi-conductor carrier top face are connected 
and eiectroconductive glue is hardened, the height dimension of the semiconductor device from a semi-conductor 
carrier top face to a semiconductor device tooth back can be made small. Therefore, in case a conductive ingredient 
is carried in a semiconductor device tooth back and the surface external electrode on the top face of a semi- 
conductor carrier and the rear-face external electrode at another base of a semi-conductor carrier are electrically 
connected at the charge of connection lumber, the height of this charge of connection lumber becomes larger 
enough than the above-mentioned height dimension of a semiconductor device. Since another semi-conductor 
carrier is located and the grand terminal of the rear-face external electrodes at the base of a semi-conductor 
carrier other than the tooth back of a semiconductor device can be electrically connected to the tooth-back side of 
a semiconductor device with a conductive ingredient by this in case it is made the structure to which bias is made 
to add, without it needs the high process of facility cost like complicated process metallurgy group vacuum 
evaporationo of masking etc. — an easy and cheap process — **, since it can carry out and a device is 
accumulated still in three dimension MCM which carried the semiconductor device with very [ in area ] high 
packaging density can be offered. 

[0015] The manufacture approach of a semiconductor device according to claim 6 consists of solder which prints a 
connection ingredient to the surface external electrode on the top face of a semi-conductor carrier, and a solder 
ball which carries in the rear-face external electrode at another base of a semi-conductor carrier in claim 5. Thus, 
since a connection ingredient consists of solder printed to the surface external electrode on the top face of a semi- 



http://www4.ipdl.ncipi.go jp/cgi*-bin/tran_web_cgLejje 



2005/02/22 



I 



3/6 — is 



conductor carrier, and a solder ball carried in the rearHace external electrode at another base of a semiconductor 
carrier, it is connectable with heating which is extent which the solder which printed fuses by applying sufficient 
pressure for a solder ball and the solder for printing touching. Moreover, it becomes advantageous, when securing 
height to form the solder ball made from elevated-temperature solder. 

[0016] As for a conductive ingredient, the manufacture approach of a semiconductor device according to claim 7 
has spring nature or elasticity in claim 5. Thus, since a conductive ingredient has spring nature or elasticity, it can 
fully be electrically stabilized by making it intervene between a semiconductor device tooth back and a semi- 
conductor carrier side in the condition of having sufficient elasticity tearing the oxide film on the rear face of a 
semiconductor device. 

[001 7] In claim 5, after the manufacture approach of a semiconductor device according to claim 8 connects a semi- 
conductor carrier other than a semi-conductor carrier, it pours thermosetting resin into the gap of a semi- 
conductor carrier other than a semi-conductor carrier, and has the process to stiffen. Thus, since thermosetting 
resin is poured into the gap of a semi-conductor carrier other than a semi-conductor carrier and it has the process 
to stiffen after connecting a semi-conductor carrier other than a semi-conductor carrier, it will be in the condition 
that the connection was stabilized and dependability will improve. 
[0018] 

[Embodiment of the Invention] The gestalt of implementation of the 1st of this invention is explained based on 
drawing 1 - drawing 7 . The gestalt of the 1st operation takes the structure of MCM by accumulating each 
semiconductor device on three-step structure fundamentally. Drawing 1 is a sectional view when the structure of 
three steps of MCM of the semiconductor device of the gestalt of implementation of the 1st of this invention being 
shown, and cutting drawing 2 with B1-B-2. The top view and drawing 4 which show the structure (C-CSP is called 
henceforth) of each semiconductor device where drawing 2 constitutes the top view of MCM of three-step 
structure, and drawing 3 constitutes the semiconductor device of the gestalt of implementation of this invention are 
a sectional view when cutting drawing 3 with A1-A2. 

[0019] 1 or two or more semiconductor devices 1 in which this semiconductor device has two or more projection 
electrodes (Au bump 5) as shown in drawing 1 - drawing 4 . Two or more semi-conductor carriers 3 which become a 
base from an insulating base with the rear-face external electrode 9 which has the electrode 4 for semiconductor 
devices corresponding to the projection electrode 5 of a semiconductor device 1 t and the surface externa! electrode 
8 formed in the location where a semiconductor device 1 does not exist on the top face, and was arranged in the 
shape of a grid, It has the electroconductive glue 6 which connected the electrode 4 for semiconductor devices of 
semi-conductor carrier 3 top face, and the projection electrode 5 of a semiconductor device 1, and thermosetting 
resin (closure resin 7) which is carrying out the restoration coat of a semiconductor device 1, the gap of the semi- 
conductor carrier 3, and the periphery of a semiconductor device 1. Moreover, it has the conductive ingredient 
(conductive spring material 23) which connected electrically the grand terminal of the rear-face external electrodes 

13 of the tooth back of a semiconductor device 14, and semi-conductor carrier 11 base of another side which 
connected the surface external electrode 16 of one semi-conductor carrier 15 top face, and the rear-face external 
electrode 13 of semi-conductor carrier 1 1 base of another side to the electrically connected charge of connection 
lumber (solder ball 18), and one semi-conductor carrier 15. 

[0020] The connection structure of the semiconductor device of C-CSP (LGA which makes a ceramic INTAPOZA), 
and a semi-conductor carrier which constitutes MCM in this operation gestalt using drawing 3 and drawing 4 first is 
explained. The component electrode 2 of a semiconductor device 1 and the electrode 4 for components of the 
semi-conductor carrier 3 are electrically connected through the Au bump 5 and electroconductive glue 6, and 
impregnation hardening of the closure resin 7 is carried out further in the gap of a semiconductor device 1 and the 
semi-conductor carrier 3 (this connection type is henceforth called a SBB method). At this time, the electrode 4 for 
components of the semi-conductor carrier 3 is electrically connected with the surface external electrode 8 of the 
semi-conductor carrier 3, and the rear— face external electrode 9 if needed on circuitry. Furthermore, a 
semiconductor device 1 has thickness smaller enough than the height of the connection ingredient used when 
carrying out a laminating. 

[0021] Next, the structure of MCM of 3 tiering in this operation gestalt is explained using drawing 1 and drawing 2 . 
In drawing 1 and drawing 2 , in the semiconductor device of an upper case, C-CSP 1 (the semiconductor device 10 
which does not need rear-face potential is carried), and the middle are made into C-CSP2 (the semiconductor 
device 14 which needs rear-face potential is carried), the lower berth is made into C-CSP3 (the semiconductor 
device 19 which needs rear-face potential is carried), and the semi-conductor carrier is connected with the 
semiconductor device according to connection structure [ in / in all C-CSP / drawing 3 and drawing 4 ]. A part for 
periphery 2 train and the surface external electrode 21 of the semi-conductor carrier 20 in C-CSP3 are further 
connected [ among the rear-face external electrodes 13 of the semi-conductor carrier 1 1 in C-CSP1 ] with the 
solder ball 18, respectively among the rear-face external electrodes 17 of the semi-conductor carrier [ in / in a part 
for periphery 2 train, and the surface external electrode 16 of the semi-conductor carrier 15 in C-CSP2 / C- 
CSP2 ] 15. At this time, the height of the solder ball 18 is fully larger than the distance from the semi-conductor 
carrier top face in each C-CSP to a semiconductor device tooth back, and it becomes advantageous to form the 
solder bail made from elevated-temperature solder for that purpose. Moreover, the tooth back of the GND terminal 
of the rear— face external electrodes 13 of the semi-conductor carrier 11 in C-CSP1 and the semiconductor device 

14 in C-CSP2 is electrically connected by the conductive spring material (metal) 23, and the tooth back of the GND 
terminal of the rear-face external electrodes 17 of the semi-conductor carrier 15 in C-CSP2 and the 
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semiconductor device 19 of C-CSP3 is further connected electrically by the conductive spring material 23. You can 
make it fully electrically stabilized by making it intervene between each semiconductor device 14, 19 tooth backs, 
and the semi-conductor carrier 1 1 and 15 rear faces in the condition of having sufficient elastic force breaking the 
silicon oxide of a semiconductor device 14 and 19 tooth backs for the conductive spring material 23 at this time. 
Moreover, even if this makes the metal thin film form in the tooth back of semiconductor devices 14 and 19 
beforehand, it can acquire effectiveness sufficient by smaller elastic force. In addition, as an example of the 
conductive spring material 23, there are a copper system alloy with low electric resistance (phosphor bronze 
(91.7Cu-8.2Sn), brass (62.3Cu-37.0Zn), beryllium copper, nickel silver), other cobalt system alloys, a nickel system 
alloy, etc. 

[0022] Next, the manufacture approach of the three-step structure MCM in the 1st operation gestalt is explained 
using d rawin g 5 and drawin g 7 . The process sectional view in which drawing 5 shows the manufacture approach of 
each semiconductor device (C-CSP) of the gestalt of implementation of this invention, drawing 6 , and drawing 7 are 
the process sectional views showing the manufacture approach of three steps of MCM of the gestalt implementation 
of the 1 st this invention. 

[0023] The manufacture approach of each C-CSP is first explained using drawing 5 . The Au bump 5 is formed on 
the component electrode 2 of a semiconductor device 1 ( drawing 5 (a)). Next, form the electroconductive glue film 
25 which has uniform thickness to the imprint pan 24 which has sufficient surface smoothness, the Au bump 5 of a 
semiconductor device 1 is made immersed in the electroconductive glue film 25 by face down, and the Au bump 5 is 
made to imprint the electroconductive glue 6 of optimum dose ( drawing 5 (b)). Location ****** of a semiconductor 
device 1 and the semi-conductor carrier 3 is carried out so that the Au bump 5 and the electrode 4 for components 
of the semi-conductor carrier 3 may be connected through electroconductive glue 6, and heat curing of the 
electroconductive glue 6 after mounting is carried out ( drawing 5 (c)). Next, it pours in and the gap of the semi- 
conductor carrier 3 is made to carry out heat curing of the closure resin 7 to a semiconductor device 1 ( drawing 5 
(d)). 

[0024] Next, the manufacture approach of MCM is explained using drawing 6 and drawing 7 . The solder ball 18 is 
formed in the rear-face external electrode 13 of the semi-conductor carrier 11 in C-CSP1, and the rear-face 
external electrode 17 in the semi-conductor carrier 15 in C-CSP2 ( drawing 6 (a)). As an approach of forming a 
solder ball, print processes or a ball mounting method is used. Next, solder 27 is printed on the surface external 
electrode 21 of the semi-conductor carrier 20 in C-CSP3 the surface external electrode 16 top of the semi- 
conductor carrier 15 in C-CSP2 ( drawing 6 (b)). By using what has the melting point lower than a solder ball as 
solder to print the height of a solder ball can be earned and it is advantageous. Next, the conductive spring material 
23 is put on the tooth back of a semiconductor device 14 in C-CSP2, and the tooth back of the semiconductor 
device 21 in C-CSP3 ( drawing 7 (c)). At this time, this conductive spring material 23 puts only on a GND terminal in 
a location which is connected only to a GND terminal again among the rear-face external terminals 17 of the semi- 
conductor carrier 15 in C-CSP2 among the rear-face external electrodes 13 of the semi-conductor carrier 11 in C- 
CSP1. Finally, C-CSP2 is carried out at C-CSP1, alignment loading of C-CSP3 is carried out at C-CSP2. and MCM 
is formed by applying sufficient pressure 28 for each solder ball 18 and the solder 27 for printing meeting with 
heating which is extent which the solder 27 which printed fuses ( drawing 7 (d)). It enables this to give sufficient 
elastic force to perform electrical installation to the conductive spring material 23 at stability. 
[0025] By taking the structure and the manufacture approach of MCM in the 1st operation gestalt as mentioned 
above, the semiconductor device to which the rear face of a semiconductor device can be made to carry out the 
load of the bias stably, and its manufacture approach can be offered, without using the complicated process of mask 
formation or its exfoliation, and the high process of facility cost called metal vacuum evaporationo. 
[0026] Moreover, this structure is the range possible in circuit design, each semiconductor device in the 1st 
operation gestalt can be accumulated innumerably, and it is possible to carry out the modularization of many 
semiconductor devices to a certain fixed flat surface. 

[0027] The gestalt of implementation of the 2nd of this invention is explained based on drawing 8 - drawing 1 1 . The 
top view and drawing 9 drawing 8 explains the structure of MCM of 2 tiering in the gestalt of implementation of the 
2nd of this invention to be are a sectional view when cutting drawing 8 with C1-C2. 

[0028] As shown in drawing 8 and drawing 9 , the configuration of this semiconductor device arranges C-MCM which 
carried two semiconductor devices 29 and 30 which do not need C-CSP4 which carried one semiconductor device 
34 which needs rear-face bias for the lower berth on the upper case. Moreover, connection of the semiconductor 
device in C-CSP4 and C-MCM and a semi-conductor carrier is made by the SBB method. The surface external 
electrode 36 of the semi-conductor carrier 35 in C-CSP4 to which periphery 2 train is located in the lower berth is 
connected with the copper ball 38 by solder 39 and 40 among the rear-face external electrodes 33 of the semi- 
conductor carrier 31 in C-MCM located in an upper case. Moreover, the GND terminal of the rear-face external 
electrodes 33 of the semi-conductor carrier 31 in C-MCM located in the tooth back and upper case of a 
semiconductor device 34 in C-CSP4 located in the lower berth is electrically connected by the anisotropy 
conductive liner sheet 41. And impregnation hardening of the closure resin 51 is carried out in the gap of C-MCM of 
an upper case, and C-CSP4 of the lower berth. 

[0029] Next, the manufacture approach of MCM in the 2nd operation gestalt is explained using drawing 10 and 
d rawin g 1 1 . Drawing 10 and drawing 1 1 are the process sectional views showing the manufacture approach of two 
steps of MCM of the gestalt implementation of the 2nd this invention. Solder 39 is printed after manufacture by 
SBB connection to the rear-face external electrode 32 of the semi-conductor carrier [ in / for C-MCM / C-MCM ] 
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31, and the copper ball 38 is connected for the copper ball 38 by a reflow after loading etc. ( drawingJO (a)). Next, 
the anisotropy conductive liner sheet 41 is stuck on the tooth back of a semiconductor device 34 after printing 
solder 40 to the surface external electrode 36 of the semi-conductor carrier 35 in C-CSP4 ( drawing 10 (b)) 
( drawing 1 1 (c)). Next, alignment of C-MCM and C-CSP4 is carried out, and C-MCM is mounted on C-CSP4. At 
this time, application of pressure and heating are carried out, and the tooth back of the semiconductor device 34 of 
C-CSP4 and the GND terminal of the rear**face external electrodes 33 of C-MCM are connected electrically 
( drawing 1 1 (d)). The surface external electrode 36 of the semi-conductor carrier 35 in C-CSP4 is electrically 
connected with the solder ball 38 with solder 40 after that by the reflow etc. Next, heat curing is carried out in oven 
etc. after pouring in the resin 42 of epoxy nature, heating in the gap of C-CSP4 and C-MCM ( drawing 1 1 (e)). 
[0030] According to the 2nd operation gestait the semiconductor device which needs rear-face bias by the simple 
approach like MCM in the 1st operation gestait can be MCM-ized as mentioned above. Furthermore with the 2nd 
operation gestait, the gap of each C-CSP or C-MCM can be provided with more reliable MCM by carrying out 
impregnation hardening of the resin. 
[0031] 

[Effect of the Invention] According to the semiconductor device of this invention according to claim 1, since the 
electrode for semiconductor devices on one top face of a semi-conductor carrier and the projection electrode of a 
semiconductor device were connected with electroconductive glue, the height dimension of the semiconductor 
device from one semi-conductor carrier top face to a semiconductor device tooth back can be made small. In 
connection with this, the height of the charge of connection lumber which connected electrically the surface 
external electrode on one top face of a semi-conductor carrier and the rear-face external electrode at the base of 
a semi-conductor carrier of another side becomes larger enough than the height dimension of a semiconductor 
device. For this reason, the semi-conductor carrier of another side is located in the tooth-back side of a 
semiconductor device. By connecting electrically the grand terminal of the rear-face external electrodes at the 
tooth back of a semiconductor device, and the base of a semi-conductor carrier of another side linked to one semi- 
conductor carrier with a conductive ingredient In MCM which needs back bias, it made it possible to take back bias 
structure by low cost, without needing complicated processing processes, such as masking by a resist etc., and 
formation of the metal coat by vacuum deposition. 

[0032] In claim 2, since the charge of connection lumber is a solder ball, it becomes advantageous, when securing 
height to form the solder ball made from elevated-temperature solder. 

[0033] Since a conductive ingredient has spring nature or elasticity, you can make it fully electrically stabilized in 
claim 3 by making it intervene between a semiconductor device tooth back and a semi-conductor carrier side in the 
condition of having sufficient elasticity tearing the oxide film on the rear face of a semiconductor device. 
[0034] In claim 4, since it was placed between the whole gaps of one semi-conductor carrier and the semi- 
conductor carrier of another side by the resin ingredient, near the charge of connection lumber which connects the 
surface external electrode on one top face of a semi-conductor carrier and the rear-face external electrode at the 
base of a semi-conductor carrier of another side will be in the condition that the connection was stabilized, and its 
dependability will improve. 

[0035] Since according to the manufacture approach of the semiconductor device this invention according to claim 
5 the projection electrode with which the electroconductive glue on a semiconductor device was supplied, and the 
electrode for semiconductor devices formed in the semi-conductor carrier top face are connected and 
electroconductive glue is hardened, the height dimension of the semiconductor device from a semi-conductor 
carrier top face to a semiconductor device tooth back can be made small. Therefore, in case a conductive ingredient 
is carried in a semiconductor device tooth back and the surface external electrode on the top face of a semi- 
conductor carrier and the rear-face external electrode at another base of a semi-conductor carrier are electrically 
connected at the charge of connection lumber, the height of this charge of connection lumber becomes larger 
enough than the above-mentioned height dimension of a semiconductor device. Since another semi-conductor 
carrier is located and the grand terminal of the rear-face external electrodes at the base of a semi-conductor 
carrier other than the tooth back of a semiconductor device can be electrically connected to the tooth-back side of 
a semiconductor device with a conductive ingredient by this in case it is made the structure to which bias is made 
to add. without it needs the high process of facility cost like complicated process metallurgy group vacuum 
evaporationo of masking etc. — an easy and cheap process — **, since it can carry out and a device is 
accumulated still in three dimension MCM which carried the semiconductor device with very [ in area ] high 
packaging density can be offered. 

[0036] Since it consists of solder which prints a connection ingredient in claim 6 to the surface external electrode 
on the top face of a semi-conductor carrier, and a solder ball carried in the rear-face external electrode at another 
base of a semi-conductor carrier, it is connectable with heating which is extent which the solder which printed fuses 
by applying sufficient pressure for a solder ball and the solder for printing touching. Moreover, it becomes 
advantageous, when securing height to form the solder ball made from elevated-temperature solder. 
[0037] In claim 7. since a conductive ingredient has spring nature or elasticity, it can fully be electrically stabilized 
by making it intervene between a semiconductor device tooth back and a semi-conductor carrier side in the 
condition of having sufficient elasticity tearing the oxide film on the rear face of a semiconductor device. 
[0038] In claim 8, since thermosetting resin is poured into the gap of a semi-conductor carrier other than said semi- 
conductor carrier and it has the process to stiffen after connecting a semi-conductor carrier other than a semi- 
conductor carrier, it will be in the condition that the connection was stabilized and dependability will improve. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of three steps of MCM of the semiconductor device of the 
gestalt of implementation of the 1st of this invention. 

[Drawing 2] It is the top view of MCM of the three-step structure of drawing 1 . 

[Drawing 3] It is the top view showing the structure of each semiconductor device which constitutes the 
semiconductor device of the gestalt of implementation of this invention. 
[ Drawing 4 ] It is a sectional view when cutting drawing 3 with A1-A2. 

[Drawing 5] It is the process sectional view showing the manufacture approach of each semiconductor device of the 
gestalt implementation this invention. 

[Drawing 6] It is the process sectional view showing the manufacture approach of three steps of MCM of the gestalt 
implementation of the 1st this invention. 

[Drawing 7] It is the process sectional view of degree process of drawing 6 . 

[Drawing 8] It is a top view explaining the structure of MCM of 2 tiering in the gestalt of implementation of the 2nd 
of this invention. 

[ Drawing 9] It is a sectional view when cutting drawing 8 with C1-C2. 

[Drawing 10] It is the process sectional view showing the manufacture approach of two steps of MCM of the gestalt 
implementation of the 2nd this invention. 

[Drawing 1 1] It is the process sectional view of degree process of drawing 10 . 

[Drawing 1 2] It is the top view showing the structure of the conventional semiconductor device. 

[Drawing 1 3] It is a sectional view when cutting drawing 12 with D1-D2. 

[Drawing 14] It is the process sectional view showing the manufacture approach of the conventional semiconductor 
device. 

[Drawing 15] It is the process sectional view of degree process of drawing 14 . 
[Description of Notations] 

1 Semiconductor Device 

2 Component Electrode 

3 Semi-conductor Carrier 

4 Electrode for Components 

5 Bump 

6 Electroconductive Glue 

7 Closure Resin 

8 Surface Externa! Electrode 

9 Rear—Face External Electrode 

10 Semiconductor Device 

1 1 Semi-conductor Carrier 

12 Surface External Electrode 

13 Rear-Face External Electrode 

14 Semiconductor Device 

15 Semi-conductor Carrier 

16 Surface External Electrode 

17 Rear-Face External Electrode 

18 Solder Ball 

19 Semiconductor Device 

20 Semi-conductor Carrier 

21 Surface External Electrode 

22 Rear-Face External Electrode 

23 Conductive Spring Material 

24 Imprint Pan 

25 Electroconductive Glue Film 

27 Printing Solder 

28 Welding Pressure 

29 Semiconductor Device 
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30 Semiconductor Device 

31 Semi-conductor Carrier 

32 Surface External Electrode 

33 Rear-Face External Electrode 

34 Semiconductor Device 

35 Semi-conductor Carrier 

36 Surface External Electrode 

37 Rear-Face External Electrode 

38 Copper Ball 

39 Printing Solder 

40 Solder 

41 Anisotropy Conductive Liner Sheet 

42 Semiconductor Device 

43 Semiconductor Device 

44 Semiconductor Device 

45 Component Electrode 

46 Component Electrode 

47 Component Electrode 

48 Semi-conductor Carrier 

49 Electrode for Components 

50 Solder Ball 

51 Closure Resin 

52 GND Terminal 

53 Metal Coat 

54 Rear-Face External Electrode 

55 Resist 

56 Metal Coat 
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1 !cS<3V>-Cta?qi-So 0 8}±;r©*0i©ilS2©ffcifc© 
»?!Bfc*S»*5 2a«*©MCM©ttit«rSft0|-*-5¥ffi 
HI, El9}4|ll8 5rC 1 -C 2T?^3ofc£#(Dl|TffiI2lT'fo 

So 

[0028] H8*5«t^E19^^-t-J; picrco^fi 
20 g©«J*}±, «B/WT^Sr^£-f-5^ft:*^-3 4 

*^2 9, 3 0Sr2{@®*fcC-MCMSr±SScffiB 
UcbWffeS. *fcC-CSP4, C-MCMiC*i(t 

S iN»#sRT- £ ^#^^=^ ty7 comma sbb ^SCir x 

fft>tlX\i*Z>. -kmz&m-t SC-MCM{C*JttS ^ 
ft*ty731 ©Jgffifl-gB®*! 3 3 W 5 *>fl-Jl 2 ^J^T 
tic&ftS C - C S P 4 (It5lt5^*-F y 7 3 5 
O&ftftUWM 3 6 tt^JX— 3 8 £ C±A,t£ 3 9, 40 
f-i'JSig^ttTV^So £fcTia:}c|Srffi-rSC-CSP 
so 4(C*5ttS^ft:»^-3 4©?fS£±ISi;'&tS-rSC- 
MCM(i*J(tS^i*:^-r V T 3 1 ©agE^tHS 3 3 
©HWGNDSfi ftf K4 l{ciJ;o 

TaoC-CSP4£©WK(fctt»J]:<»JB5 1 &&.Am 

[oo29] mz® i o*5 «t 0121 1 1 &m\<^xm2(Dm 
mmmiziotf ^MCMcomm^miz^^xmrn-r^o m 

10iS£Zfmi H*Z.(D&W<Dm2CDnMcDMWL<D2& 
©MCM©MJt^)£§r^i-xa»rffi[2lt?fcS. C-MC 
40 MSrS B BlgWi'.zX. VW&lk. C-MCM}C*3{tS^ 

f**ty73 Komm^mM3 2 ^(±^3 9*wm 

L, «jK— /P 3 8 Sr^ftft y 7 o <t 9 3 

8«r@^$«^ (Hll 0 (a) ) o W:C-CSP4!l 
t=VZ^fc**l)T3S<D&mn-$lW.m3 6'.Z!±Ast£ 

4o*mm (no (b> ) . zm&m*3 4<Dim 
\z&js»mii. > &.*s- v 4 1 «riA9 tttt z m 1 1 

(c) ) o i«:c-MCMi c-c s p 4 <H>m-£fc>-e- 
LC-MCM§rC-C S P 4i:v?>' h-fSo r©B$, 

ms. • mm* ltc-csp4 co^m-VEM^ 3 4 ©w® 

so £C-MCM©SE^-a5m^3 Sffl^oOGNDS^i 
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9 

trlSSiftJcffiSK-fS (111 (d) ) c Jf©Si3 7n — 
*?!:: J: 9 , [iA/f£ 40!:£9 [i/^tf-zv 38iC-C 
S P 4 \ZtStfZ>-tmt*r4r V T 3 5 <D-^ffi^'£g@ 3 6 
*SiaSt«j!c:g5jKS*T/5. C-CSP4iC-M 
CMfc©ra»K:ain5ftL«i3ft*6>3i#*->tt©»l!B4 2 «:& 

a— 7/a"«$-eS&BMfc£*a (in <e) ) o 
[0 0 3 0] &±0£9&3^®£ffi&ttlcJ:tUf % 15 

/<-f T * tr j85* i i" * SrMCMfttSit* 
T-£5. ££K^2©3fe6&^1©T{4, WfHOC-C 

10 0 3 1] 

•e, y r±ffia>feH«»fWH^WK*"C 

f£*^ yTSrte»£itT, -#©iNW*-r y TfcSafc 

«fc 2&£HM8<Dflgj£fe £*HfcADIie&#S t -f 5 - 

[0 0 3 2] m 2 -ctt, SgfflTO*5(iA/fe**-;v 

[0 0 3 3] ts#JS3 -ei*. *«tt*m*stf;tatt*>sv* 

=aE-^yT»B<7?P^tc^$-fr5^ticJ:«3«^6<ji-+^ 
[0 0 3 4] »#3954 T?I±, -*C*^ty7±i «> 

[0 0 3 5] iO*WOl**JHSffi«©i)t5K*:3fiflt©3H 



/0 

«*m-e , «saW!-«*s-*-5 - 1 **-<•*«©■<?, 

$fc}i3^5c«3ic^Wx^S|^.«*a?,WT% 
[00 3 6] g»*«6 -ett, S8&*t#H:, y 

[0 0 3 7] W*JB7-e(i, »i8l4fl-»»i. (iiaiifeS 

fls=Sr-Y y T»ffi©W{-^$-a:S r t ic «fc 9 
[0 0 3 8] H#J38tM4, ^*fl£*1r y »']©¥* 

[ms©ta!**tftiq] 

im2] mi<D3mtffim<z>MCM(D¥-&mxhz>o 

[IH3] r©«M©3a6oj»«©**flcS6«S:«J«+* 

[IH4] ia3S:Al-A2t?«JofcNF<OWrffiia-e*>5o 
[[515] ^«)^W<D0IJS©^W<g>«rCO^«:^S<O® 

[^]6] :o«|of 1 ©HlSw^ffi»3l3:<OMCMco 
K5£-*&*^-rxS»fEIlt?*)5o 
[g]7] (116<Oi*:X@©X®»fSmT$)S. 
[[*]8] ^cD^BJ©B2©Hffi(D^fig!;*J(t2> 2&a* 

(dm c M<nmm*mwirz> w-mmxh s 0 

I^I9] I§l8SrCl-C2-C > ^Jofct$©l«fffili]-efc 

So 

[Ml 0] ^©3iWOiR2©3tr-JtS©^llB©2©©MCM 
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(7) 

// 

©S5S*tfc*SH*xeiilfB5iat?fc5. 2 4 

[111] Hi 0«*IS©Ig»rIItfe5 o 2 5 

[691 2] tt*©*»ftc&t8©*itfc^¥iEB|-?*> 2 7 

5. 2 8 

[Ell 3] gll 2£rD 1 -D 2-egJofcR3f<DWffiE]T?fe 2 9 

5o 3 0 

[IH1 4] H63fe©iN»fleffiiR«)»J&*«feSr^i-XS9fig 3 1 

Bl-CfeS. 3 2 

[[Hi 5] H!l 4®tS:Ig©IgiI@-!?fc5, 3 3 
Cfff-f-OttWl »» 3 4 

1 ¥^»*^F 3 5 

2 M^f-MM 3 6 

3 ^f^^yr 3 7 

4 X-T-ftQS 3 8 

5 /<l<-7 3 9 

6 ttttttfltttffl 4 0 

7 *tih«f|g 4 1 

8 *ffi^$15mfii 4 2 

9 *ffi^S5m^ 4 3 

i o *m>#-m=F 20 44 

1 l 4 5 

1 2 Sffifl-SBS® 4 6 

1 3 m&?\-i®wm 4 7 

l 4 ^flc*^ 4 8 

is yr 49 

i 6 ^B^gem® 5 o 

i 7 mm^mmm 5 1 

1 8 (4A/fc4<— /V 5 2 

1 9 ^igffciffT- 5 3 

2 0 ff^tyj 30 5 4 

2 1 mm^^m® 5 5 

2 2 mmn^mm 5 6 
2 3 tgrnfetztett 
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